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A blow mold high-pressure switching step 1n a blow mold-
ing process of an 1njection stretch blow molding machine 1s
arranged at the first half portion of the blow molding
process, to shorten the injection molding process and
improve the moldability. The blow mold high-pressure
switching step 61B3 of increasing a mold clamping force for
blow molds which have been closed mm a blow molding
process 61B 1s configured to be performed at a timing within
a time from the start of the upper/lower mold opening step
62A1 for opening upper and lower molds in the 1njection
molding process 62A to release a preform 3P to the comple-
tion of the injection mold high-pressure switching step 62A3
for increasing the mold clamping force for the closed
injection molding mold.
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METHOD FOR PRODUCING HOLLOW
MOLDED ARTICLE AND INJECTION
STRETCH BLOW MOLDING MACHINE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Japanese Patent Appli-
cation No. 2021-115888, filed Jul. 13, 2021, entitled
“METHOD FOR PRODUCING HOLLOW MOLDED
ARTICLE AND INJECTION STRETCH BLOW MOLD-
ING MACHINE”, the entirety of which 1s incorporated

herein.

FIELD

The present invention relates to a method for producing a

hollow molded article made of a synthetic resin such as a
PET bottle and an injection stretch blow molding machine.

BACKGROUND

An injection stretch blow molding machine has been
conventionally known which has an injection molding sec-
tion, a blow molding section, and an ejection section as an
apparatus for performing a series of processes from molding
of a preform to molding of a hollow molded article.

FIG. 1 schematically illustrates an injection stretch blow
molding machine 1. In FIG. 1, the injection stretch blow
molding machine 1 mncludes an injection molding section 3,
a blow molding section 4, and an ejection section 5 which
are disposed 1n a rotation direction of a rotary plate (not
illustrated) provided with a lip mold, in this order at constant
angular intervals. The 1njection molding section 3 i1s con-
figured to supply a molten resin from an 1njection apparatus
2, the blow molding section 4 1s configured to perform blow
molding to form a hollow molded article, and the ejection
section 5 1s configured to eject the hollow molded article to
the outside of the machine 1. Movement 1indicated with an
arrow 1n FIG. 1 shows the rotation direction of the rotary
plate, also showing the moving direction of the lip mold.

The 1njection molding section 3 has an 1njection molding,
mold configured by combining the lip mold with an upper
mold (injection core mold) and a lower mold (injection
cavity mold). The mjection molding section 3 1s a section
configured to supply a molten resin from the injection
apparatus 2 to the mjection molding mold, which has been
clamped with high pressure to close the molds and then to
injection mold a preform.

The mjection molded preform 1s supported by the lip
mold, and 1s released from the upper and lower molds by
ascending action of the rotary plate when the upper and
lower molds are opened. Then, the rotary plate rotates and
moves the preform to the blow molding section 4 together
with the movement of the lip mold.

The blow molding section 4 has a blow molding mold
which 1s configured by combining the lip mold with a blow
mold composed of a pair of split molds. Mold closing and
high-pressure clamping of the blow molding mold 1s per-
formed while the preform i1s positioned between the split
molds of the blow mold. In this state, i1n the blow molding
section 4, the preform, which 1s supported by the lip mold
and disposed in the blow molding mold, 1s stretched by a
stretching rod and air blown by blowing air to form (blow
mold) a hollow molded article.

After blow molding, the hollow molded article 1s released
by ascending action of the rotary plate while the blow mold
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2

1s opened. After that, the rotary plate rotates 1n a state in
which the hollow molded article 1s supported by the lip
mold, so that the hollow molded article 1s moved to the
gjection section 5.

After the hollow molded article has been moved to the
ejection section 5, the lip mold 1s opened to release the
holding state of the hollow molded article. Then, the hollow
molded article detached from the lip mold 1s gjected to the
outside of the molding machine 1 in the ejection section 5.

Furthermore, the lip mold releasing the hollow molded
article 1s moved to the injection molding section 3 by the
rotation of the rotary plate, and then the lip mold 1s intro-
duced again into the injection molding mold described
above.

As disclosed 1n Patent Literature 1, the rotary plate
includes three positions where three lip molds are arranged
to correspond to the injection molding section 3, the blow
molding section 4, and the ejection section 5, respectively.
Then, when the rotary plate rotates by a constant rotation
angle in a predetermined direction, the three lip molds move
intermittently in the predetermined direction while being
positioned at the corresponding positions, which are differ-
ent from one another. With this configuration, the preform 1s
moved from the ijection molding section 3 to the blow
molding section 4, and simultaneously, the hollow molded
article 1s moved from the blow molding section 4 to the
ejection section 5.

Therefore, the 1njection stretch blow molding machine 1
performs, as illustrated 1n FIG. 2, hollow molded article
producing processes 6 each including the injection molding
section 3, the blow molding section 4, and the ejection
section 5 performed simultaneously 1n multiple sections, and
the hollow molded article producing processes 6 are per-
formed while being shifted one stage behind the preceding
process. In this manner, the 1njection stretch blow molding
machine 1 1s configured to ethciently produce hollow
molded articles.

In FIG. 2, reference numerals 61, 62, 63, and 64 denote
respective hollow molded article producing processes 6 in
the order of proceeding the processes.

In FIG. 2, the four hollow molded article producing
processes 61, 62, 63, and 64 are illustrated. Of course, the
entire process does not terminate at the end of the fourth
hollow molded article producing process 64, but a subse-
quent other hollow molded article producing process 6 will
be started and performed sequentially while being shifted
one stage behind the preceding process. Then, hollow
molded articles are produced by each of the hollow molded
article producing processes 61, 62, 63, 64 . . . .

CITATION LIST

Patent Literature 1: Japanese Patent Application Laid-
Open No. 2019-188630

SUMMARY
Technical Problem

In the 1injection stretch blow molding machine 1, a single
rotary plate rotates by a constant rotation angle at an
ascending position, so that the lip molds are allowed to be
disposed corresponding to the injection molding section 3,
the blow molding section 4, and the ejection section 3,
respectively. Therefore, the time when the lip mold 1s
positioned 1n the injection molding section 3, the time when
the lip mold 1s positioned 1n the blow molding section 4, and
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the time when the lip mold 1s positioned in the ejection
section 5 are the same as one another.
As illustrated 1n FIG. 2, each of the hollow molded article

producing processes 61, 62, 63, 64, . . . 1s composed of an
injection molding process 61A, 62A, 63A, 64A, . . . for
injection molding a preform 1n the injection molding section

3, a blow molding process 61B, 62B, 638, 64B, . . . for blow
molding a hollow molded article from the preform in the
blow molding section 4, and an ejection process 61C, 62C,
63C, 64C, .. . for ejecting the blow molded hollow molded
article to the outside of the machine 1n the ejection section
5. In other words, the hollow molded article producing
process 61 includes an injection molding process 61A, a
blow molding process 61B, and an ejection process 61C.
The hollow molded article producing process 62 includes an
injection molding process 62A, a blow molding process
62B, and an ¢jection process 62C. The hollow molded article
producing process 63 includes an injection molding process
63A, a blow molding process 63B, and an ejection process
63C. The hollow molded article producing process 64
includes an injection molding process 64A, a blow molding
process 648, and an ejection process 64C.

Furthermore, each of the injection molding processes
61A, 62A, 63A, 64A, . .., and the blow molding processes
61B, 62B, 63B, 64B, . . . 1s composed of a plurality of steps.
First, the injection molding process 62A of one of the hollow
molded article producing processes 6 (1.e., 62) will be
described.

The same applies to the injection molding processes 61A,
63A, 64A, . .. of the other hollow molded article producing
processes 6 (61, 63, 64, . . . ).

Injection molding process 1 FIGS. 3 and 4:

FIGS. 3 and 4 illustrate molding flows of the imjection
molding processes 61A, 62A, 63A, 64A, . . . and the

blow molding processes 61B, 62B, 63B, 648, . . . of the
plurality of hollow molded article producing processes
61, 62, 63, 64, . . ., which are shifted one stage behind
the preceding process.
Note that, 1n the molding tlows 1llustrated 1n FIGS. 3 and
4, a part of a blow molding process 59B in a hollow molded
article producing process 59 prior to the hollow molded
article producing process 61, a part of an injection molding
process 60A in another prior hollow molded article produc-
ing process 60, a part of a blow molding process 64B 1n a
hollow molded article producing process 64 after the hollow
molded article producing process 61, and a part of an
injection molding process 65A in another following hollow
molded article producing process 65 are also 1llustrated.
This relationship also applies to molding flows described
later 1n embodiments.
In FIGS. 3 and 4, each of ranges indicated by a section X,
for example, denotes: each of
the 1injection molding process 61A 1n the hollow molded
article producing process 61,
the blow molding process 61B in the hollow molded
article producing process 61,
the 1njection molding process 62A 1n the hollow molded
article producing process 62,
the blow molding process 62B in the hollow molded
article producing process 62,
the mjection molding process 63A 1n the hollow molded
article producing process 63,
the blow molding process 63B in the hollow molded
article producing process 63, and
the mjection molding process 64A 1n the hollow molded
article producing process 64.
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Hereinatter, the injection molding process 62A of one
hollow molded article producing process 62 will be
described.

The mjection molding section 3 where the injection
molding process 62A 1s to be performed 1s provided with an
injection molding mold configured to include an upper mold
and a lower mold 1n addition to a lip mold.

As shown 1n FIGS. 3 and 4, the injection molding process
62A for obtaining a preform 3P from the injection molding
mold includes an upper/lower mold opening step 62A1
(1including a portion corresponding to rotation R and rotation
lock L, which will be described later), an upper/lower mold
clamping step 62A2, an injection mold high-pressure
switching step 62A3, a nozzle advancement starting step
62A4, an injection starting step 62A5, an injecting step
62A6, and a cooling step 62A7.

The mjection molding processes 61A, 63A, and 64A of
the other hollow molded article producing processes 6 have
the same step configuration, and the injection molding
processes 61A, 62A, 63A, 64A, . . . are performed sequen-
tially 1n the mjection molding section 3 as described above.

In order to make it easier to distinguish the repeatedly
performed processes, the reference symbols assigned to the
hollow molded article producing process are partially used
for the reference symbols of the injection molding process,
the blow molding process, and the ejection process.

Furthermore, the reference symbols assigned to the hol-
low molded article producing process including the injection
molding process and the blow molding process are also
partially used for the reference symbols of the respective
steps of the ijection molding process and the blow molding
process.

Upper/lower mold opening step 62A1:

The 1njection molding process 62A includes the upper/

lower mold opening step 62A1 as a {irst step.

The upper/lower mold opening step 62A1 includes releas-
ing a mold clamping force with a high pressure applied
to the 1njection molding mold, which has been closed
in the final step of a preceding injection molding
process 61 A, which has been performed 1n the preced-
ing process, and causing the rotary plate to ascend
while opening the upper mold and the lower mold as
the mold opening.

Then, a preform 3P molded by the injection molding
process 61 A previously performed 1s supported by the
lip mold, and the rotary plate 1s caused to ascend to
perform the releasing.

Rotation R:

While the upper/lower mold opening step 62A1 1s being
performed, there 1s an operating portion in which the
rotary plate rotates by a constant rotational angle (120°)
after the preform has been released and the rotary plate
has reached the upper predetermined height position.
The portion corresponding to the aforementioned rota-
tion m FIGS. 3 and 4 1s denoted by R, and the range
thereof 1s 1indicated by arrows.

Specifically, the rotation R 1s an operation in which the lip
mold and the preform 3P molded by the injection molding
process 61 A of the preceding process are moved from the
injection molding section 3 to the blow molding section 4
and are stopped at the upper position above the blow
molding mold, which will be described later.

Furthermore, the rotation R 1s also an operation in the
blow molding process 61B to be described later, wherein the
lip mold and the hollow molded article 4P molded 1n the
blow molding process 60B (the process one step before the
blow molding process 61B) are moved from the blow




US 11,623,382 B2

S

molding section 4 to the ejection section S and are stopped
at a predetermined height position in the ejection section 5.

The rotation R 1s also an operation wherein the lip mold
releasing the hollow molded article 4P 1n the ejection section
5 1s moved to the injection molding section 3 and stopped at
the upper position above the injection molding mold.

Rotation lock L

There 1s also an operation of a rotation lock L following
the rotation R. This rotation lock L 1s also an operation
for the rotary plate, in which the rotation of the rotary
plate 1s temporarnly locked by a rotation lock member

In FIG. 3, a portion corresponding to this operation 1s
denoted by L 1n the upper/lower mold opening step 62A1,
and the range thereof 1s indicated by an arrow.

Upper/lower mold clamping step 62A2:

Next, the upper/lower mold clamping step 62A2 1s a step
of overlaying the lip mold on the lower mold (1njection
cavity mold), and iserting the upper mold (injection
core mold) from above through the lip mold to the
lower mold to close the molds. The mold clamping
force at this step 1s a relatively low pressure in this
system.

Injection mold high-pressure switching step 62A3:

Next, the mmjection mold high-pressure switching step
62A3 of increasing the mold clamping force to a high
pressure 1s performed.

After the injection mold high-pressure switching step
62 A3 has been completed, the high-pressure mold clamping
force 1s maintained until the cooling step 62A7 1s completed.

Nozzle advancement starting step 62A4:

As the next step, the nozzle advancement starting step
62A4 1s set. The nozzle advancement starting step
62A4 1s a process provided to increase the pressure
with which a nozzle of the imjection apparatus 2 1s in
contact with a resin receiving portion on the side
provided with the injection molding mold, and controls
the timing of starting the nozzle advancement.

This step 1s configured as an operation where a predeter-
mined pressure 1s instantaneously reached, or an operation
where a predetermined pressure 1s reached with a small
amount of time.

Injection starting step 62AS:

The successive step 1s the injection starting step 62AS.
The 1njection starting step 62AS5 controls the 1njection
start timing at the time of 1njecting a molten resin.

Injecting step 62A6:

The next step 1s the injecting step 62A6. The injecting step
62A6 15 a step of filling the molten resin and holding
the injection pressure. The time of the step varies
depending on the size, shape, and other factors of the
preform to be 1njection molded.

Cooling step 62A7:

The next step 1s the cooling step 62A7. The cooling step
62A7 includes cooling the preform 3P in the injection
molding mold.

After the preform 3P injection molded in the injection
molding process 61A of the preceding process 1s moved to
the blow molding section 4 1n the blow molding process 61B
currently performed while being supported by the lip mold
as described above, an operation ol obtaining a hollow
molded article 4P 1n the blow molding section 4 i1s per-
formed.

The blow molding section 4 has the blow molding mold
which 1s configured by the blow mold composed of a pair of
split molds, which 1s configured to receive the lip mold. The
blow molding process 61B of obtaining the hollow molded
article 4P by the blow molding mold 1s a process that is
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performed simultaneously with the injection molding pro-
cess 62A, as 1llustrated 1n FIG. 2.

Blow molding process 61B 1n FIGS. 3 and 4:

The blow molding process 61B includes a blow mold
closing starting step 61B1 (see FIGS. 5 and 6), a blow
mold quick operation step 61B2, a blow mold high-
pressure switching step 61B3, a blowing step 61B4, a
blow air exhausting step 61B3, a blow mold pressure
releasing step 61B6, and a blow mold opening step
61877, which are configured so as to be performed 1n
this order, and thus, the blow molding process 61B,
628, 63B, 64B, or the like 1s repeatedly performed 1n
the blow molding section 4.

As described above, the blow molding process of the
preceding process 6 and the blow molding process of the
following process 6 are denoted by the reference numerals
60B and 62B with respect to the blow molding process 61B
that 1s currently performed.

Blow mold closing starting step 61B1:

At the time when the final step of the blow molding
process 60B of the preceding process 6 1s completed,
the pair of split blow molds 1s opened. As a first step of
the blow molding process 61B that follows the final
step of the process 60B, the blow mold closing starting,
step 61B1 1s performed, for example, see FIGS. 5 and
6.

In the blow mold closing starting step 61B1, the hollow
molded article 4P obtained by the blow molding process 608
of the preceding process 1s released by the ascending opera-
tion of the rotary plate while being supported by the lip mold
from the pair of opened split blow molds, and after that, the
pair of opened blow molds 1s controlled to start approaching
cach other.

The hollow molded article 4P released from the blow
molding mold moves to the ejection section 5 by the lip
mold.

The operation time of the blow mold closing starting step
61B1 can be set to 0.00 second or 0.50 seconds, so that,
when the rotary plate 1s located at the ascending position, for
example, the setting corresponds to the upper/lower mold
opening step 62A1 or the like.

Note that, in the conventional example illustrated 1n
FIGS. 3 and 4, at the early stage of the blow molding process
61B, the timing of the blow mold closing starting step 61B1
1s controlled to coincide with the timing for quickly oper-
ating the blow mold 1n the next step (blow mold quick
operation step 61B2), any independent time for performing
the blow mold closing starting step 61B1 is not particularly
set.

This also applies to the blow molding process 60B of the
preceding process 6 and the blow molding process 62B of
the following process 6.

Blow mold quick operation step 61B2:

The blow mold quick operation step 61B2 1s a step of
closing the pair of split blow molds. This step 61B2 1s
set to a time period within which the rotary plate 1s
located 1n the ascending position, and to a time period
within which the rotation R in the upper/lower mold
opening step 62A1 1s performed.

In the conventional example of FIGS. 3 and 4, the blow
mold quick operation step 61B2 1s configured to start at a
timing within the rotation R of the injection molding process
62A.

Placement of preform into blow mold:

In the blow molding section 4, 1n order to position the

preform 3P inside the blow mold, the lip mold provided
to the rotary plate and the preform supported by the lip
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mold are located above the blow molding mold, and the
rotary plate descends and the lip mold 1s overlaid on the
blow mold to be combined together.

In doing so, the movement of placing the preform 3P to
the blow mold should be performed at the same time as the
rotation lock L 1n the injection molding process 61A.

The point in time at which the preform 3P 1s placed 1n the
blow mold 1s indicated by arrows D 1n FIGS. 3 and 4.

FI1G. 5 1llustrates the blow molding section 4. In the blow
mold quick operation step 61B2, the blow molding section
4 1n FIG. 5 1s 1n a state (a) of applying a low-pressure mold
clamping force to cause the pair of separated blow molds 7
to approach each other, and a state (b) of bringing the
separated blow molds 7 into contact with each other to close
the molds.

In a state where the blow molds 7 are closed, an opening
for recerving a preform 1s formed on an upper surface side
of the blow molds 7, where the lip mold 8 can be placed.

Then, after the blow mold quick operation step 61B2, at
the time pointed by the arrow D described above, the
preform 3P 1s lowered by the descending action of the rotary
plate, so that the lip mold 8 1s combined with the upper
portion of the blow molds 7 as illustrated 1n FIG. 6 to form
the blow molding mold, 1inside of which the preform 3P 1s
disposed.

Blow mold high-pressure switching step 61B3:

The blow mold high-pressure switching step 61B3 1s a
step of increasing a mold clamping force to be applied
to the pair of blow molds.

After the predetermined mold clamping force has been
reached (the blow mold high-pressure switching step 6183
1s completed), the high-pressure mold clamping force is
maintained until the blow mold pressure releasing step 6186
to be described later.

Blowing step 61B4:

Next, FIG. 7(a) illustrates the blowing step 61B4. The

blowing step 61B4 includes inserting a stretching rod
10 into the preform 3P located in the blow molding
mold 9 to stretch the preform 3P, and blowing blow air
11 into the preform 3P to blow mold the hollow molded
article 4P. In the drawing, the blow air 11 1s mdicated
by arrows within the hollow molded article 4P.

It should be noted that although this step 1s expressed
using the term “blowing step”, the step includes the opera-
tion of the blow molding consisting of stretching and
blowing a blow air, and of course, 1t does not mean only
performing blowing or blowing time period.

Blow air exhausting step 61BS5:

Next, the blow air exhausting step 61BS 1s a step of
exhausting the blow air, which has been supplied into
the hollow molded article within the blow molding
mold 9, illustrated 1n FIG. 7(b). The blow air exhausted
therefrom 1s schematically indicated by an arrow 12 in
FIG. 7(b).

Blow mold pressure releasing step 61B6:

Next, the blow mold pressure releasing step 61B6 1s a step
of releasing the mold clamping force applied to the pair
of closed blow molds.

Blow mold opening step 61B7:

Next, the blow mold opening step 61B7 i1s a step of
opening the pair of closed blow mold.

As described above, 1n the 1njection stretch blow molding
machine 1, the preform 3P mjection-molded 1n the injection
molding section 3 1s transierred to the blow molding section
4, the hollow molded article 4P 1s blow molded from the
preform 3P in the blow molding section 4, and the blow
molded hollow molded article 4P 1s transferred to the

10

15

20

25

30

35

40

45

50

55

60

65

8

ejection section S and 1s ejected to the outside of the molding
machine in the ejection section 5.

In the injection stretch blow molding machine 1, the
injection molding process (61A, 62A, 63A, 64A, ... ) 1s
repeatedly performed 1n the injection molding section 3 as
illustrated 1in FIGS. 3 and 4 to perform injection molding of
the preform 3P, and the blow molding process (60B, 61B,
628, 63B, . . . ) 1s also repeatedly performed 1n the blow
molding section 4. As a result, the preform 3P from the
injection molding section 3 1s blown and stretched to blow
mold the hollow molded article 4P.

FIGS. 3 and 4 show the molding flows of the respective
steps of the injection molding processes 61A, 62A, 63A,
64A, . . . and the blow molding processes 60B, 61B, 62B,
63B, . . ., and show the sequence of the respective steps of
the injection molding processes 61A, 62A, 63A, 64A, ... 1n
the performed order and the time of the respective steps as
a length. In addition, FIGS. 3 and 4 show the start timings
ol the sequence of the respective steps of the blow molding
processes 608, 618, 628, 63B, . . . associated with the steps
of the injection molding processes 61A, 62A, 63A, 64A, . .
. Similarly, FIGS. 3 and 4 show the time of the respective
steps as a length.

As shown 1n this molding flow, the conventional 1njection
stretch blow molding machine 1 starts the blow mold
high-pressure switching step 61B3 of the blow molding
process 61B, for example, at a timing coinciding with the
timing at which the injection mold high-pressure switching
step 62A3 of the injection molding process 62A 1s com-
pleted.

This 1s because the timing at which the steps from the
nozzle advancement starting step 62A4 to the cooling step
62A7 are completed 1n the injection molding process 62A
and the timing at which the steps from the blow mold
high-pressure switching step 61B3 to the blow mold opening
step 61B7 are completed 1n the blow molding process 61B
are adjusted to coincide with each other.

In other words, the reason for making the end timings of
the mnjection molding process 62A and the blow molding
process 61B coincide with each other 1s that the rotary plate
can cause to ascend without setting any end waiting time of
the process (for example, a waiting time for the completion
of the blow molding process 61B set 1n the imnjection molding
process 62A if the injection molding process 62A 1s finished
prior to the blow molding process 61B).

In the molding flows of FIGS. 3 and 4, the timings at the
ends of the imjection molding processes 61A, 62A, 63A, 64A
and the blow molding processes 60B, 61B, 62B, 63B arc
made coincide with each other. However, when the respec-
tive processes are completed, the mechanical operations of
the 1njection molding section 3 and the blow molding
section 4 need not be stopped simultaneously, and the
waiting time may be set for the injection molding section 3
side or the blow molding section 4 side. This also applies to
first and second embodiments to be described later.

Incidentally, in the system 1n which an 1njection apparatus
1s connected to the injection stretching blow molding
machine 1, the setting of 0.00 seconds as the time for the
nozzle advancement starting step 1s frequently adopted.

On the other hand, for example, in order to make the end
timings of the injection molding process 62A and the blow
molding process 61B coincide with each other, the nozzle
advancement starting step 62A4 in the injection molding
process 62A 1s currently controlled to set to, for example,
0.30 seconds, as shown in the illustrated molding flow.

The entire time of a single injection molding process
aflects the molding cycle X (section X) for the preform 3P.
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That 1s, since the entire time of a single 1njection molding
process depends on a molding cycle of a preform 3P, 1t
allects the production efliciency of hollow molded articles
by the 1njection stretch blow molding machine 1.

The present inventor has focused on a matter where, for
example, 11 the timing of entering the blow mold high-
pressure switching step 61B3 (step of increasing a pressure)
1s set to a timing before the conventional injection mold
high-pressure switching step 62A3 1s completed, then the
timing at which the blowing step 61B4 is started can be
made earlier or the time set for the blowing step 61B4 can
be certainly extended in performing the time distribution
setting for a series of following steps in the blow molding
process 61B. As a result, the present inventor has completed
the present 1mnvention.

In view of the atorementioned problems associated with
the conventional technique, the present invention aims at
arranging the blow mold high-pressure switching step, in the
blow molding process of the injection stretch blow molding
machine, at the first half portion of the blow molding
process, to shorten the injection molding process and
improve the moldability.

Solution to Problem

The present invention has been made in consideration of
the aforementioned problems and provides, as a first aspect,
a method for producing a hollow molded article using an
injection stretch blow molding machine 1n which a plurality
ol hollow molded article producing processes are performed
simultaneously, the hollow molded article producing process
including an mjection molding process of injection molding
a preform 1n an injection molding section having an injec-
tion molding mold, which includes a combination of an
upper mold, a lower mold, and a lip mold, and a blow
molding process of blow molding a hollow molded article
from the preform in a blow molding section having a blow
molding mold, which 1s a combination of a blow mold and
a lip mold. In this method, when the injection molding
process 1n a first hollow molded article producing process
among the plurality of hollow molded article producing
processes 1s performed 1n the injection molding section, the
blow molding process 1mn a second hollow molded article
producing process prior to the first hollow molded article
producing process 1s performed in the blow molding section;
and a blow mold high-pressure switching step during the
blow molding process in the second hollow molded article
producing process 1s performed within a time from start of
an 1njection mold opening step during the injection molding
process 1n the first hollow molded article producing process
to completion of the injection mold high-pressure switching,
step, thereby solving the above-mentioned problem.

In the present invention, it 1s preferable that the blow
mold high-pressure switching step during the blow molding
process 1n the second hollow molded article producing

process include increasing a mold clamping force for the
blow mold that has been closed.

Furthermore, a second aspect of the present mvention
provides an injection stretch blow molding machine 1nclud-
ing, on a base plate, an mjection molding section having an
injection molding mold, which includes a combination of an
upper mold, a lower mold, and a lip mold, and a blow
molding section having a blow molding mold, which
includes a combination of a blow mold and a lip mold,
wherein:
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the blow molding section includes
a blowing apparatus including a mold clamping mecha-

nism configured to open and close the blow molding
mold, and
a blowing apparatus positioning stopper configured to
press the blowing apparatus laterally 1n a direction
along a mounting surface of the base plate on which
the blowing apparatus 1s mounted, and
the blowing apparatus 1s positioned so that a lip mold
arrangement position in the blow molding mold corre-
sponds to a lip mold lowering position in the blow
molding section, thereby solving the above-mentioned
problems.

Advantageous Elflects of Invention

According to the present invention, the blow mold high-
pressure switching step in the blow mold 1s performed at a
timing corresponding to a time from the start of the upper/
lower mold opening step for the mjection molding mold 1n
the injection molding process to the completion of the
injection mold high-pressure switching step for the injection
molding mold.

For example, the timing of the blow mold high-pressure
switching step 1s set during the blow molding process so as
to correspond to the upper/lower mold opening step during
the 1jection molding process or rotation of the rotary plate.

When doing so, the starting time of a series of the blowing,
step, blow air exhausting step, blow mold pressure releasing
step, and blow mold opening step in the blow molding
process can be changed to be shifted to an earlier time.

Then, the end timing of the injection molding process can
be made earlier so as to coincide with the end of the blow
molding process, for example, it 1s possible to shorten the
nozzle advancement starting step.

Furthermore, in the imection stretch blow molding
machine of the present invention, the blowing apparatus can
be positioned with high accuracy so that the lip mold
arrangement position in the blow molding mold corresponds
to the lip mold lowering position 1n the blow molding
section. As a result, compared to the conventional injection
stretch blow molding machine, even 1f the timing of the
blow mold high-pressure switching step 1s set earlier, the
preform conveyed from the injection molding section can be
properly accommodated 1n the blow mold.

Shortening of Molding Cycle:

In this way, the time required for the blow molding
process can be shortened, and that for the mnjection molding
process can be shortened accordingly. That 1s, the molding
cycle of the preform is shortened, and the efliciency in
producing the hollow molded article with the imjection
stretch blow molding machine 1s improved.

Improvement of Moldability:

In addition, the blowing step can be extended instead of
accelerating the blow mold opening step which 1s the final
step of the blow molding process. Then, by extending the
blowing step, the improvement of the shape-imparting prop-
erties for molded articles (hollow molded article) and the
cooling performance of the molded article are achieved, and
thus the moldability of the molded article 1s improved.

Furthermore, the time from the mold release of the
preform to the blowing starting time (the time from the blow
mold closing starting step to the blowing step) 1s shortened,
and thus it 1s possible to provide the advantageous eflect of
improved moldability because the start of blow molding is
possible 1 a state where the skin layer of the preform 1s
cooler than ever belore.
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BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention,
and the attendant advantages and features thereotf, will be
more readily understood by reference to the following
detailed description when considered in conjunction with the
accompanying drawings wherein:

FIG. 1 1s an explanatory view schematically illustrating,
an 1njection molding section, a blow molding section, and an
gjection section ol an injection stretch blow molding
machine;

FIG. 2 1s an explanatory view schematically illustrating a
plurality of hollow molded article producing processes
simultaneously performed in the injection stretch blow
molding machine;

FIG. 3 1s an explanatory view illustrating a molding flow
including an injection molding process and a blow molding
process 1n a conventional technique;

FIG. 4 1s an explanatory view illustrating a molding flow
including an injection molding process and a blow molding
process 1n a conventional technique;

FIG. 5 shows a blow mold quick operation step 1n a
conventional blow molding process and includes (a) an
explanatory view 1illustrating a state in which blow molds as
a pair are approaching each other and (b) an explanatory
view 1llustrating a state in which the pair of blow molds 1s
closed with the low-pressure mold clamping force applied
thereto;

FIG. 6 1s an explanatory view illustrating a state where a
preform 1s disposed within the pair of blow molds closed in
the conventional blow molding section;

FIG. 7 shows an operation of a conventional blow mold-
ing section and includes (a) an explanatory view schemati-
cally illustrating stretching and blowing in the blowing step
in the blow molding process, and (b) an explanatory view
schematically illustrating a blow air exhausting step;

FIG. 8 1s an explanatory view illustrating a molding flow
including an 1njection molding process and a blow molding
process 1n a first embodiment of the present invention;

FIG. 9 1s an explanatory view illustrating a molding flow
including an injection molding process and a blow molding
process also 1n the first embodiment of the present invention;

FIG. 10 shows an operation 1n the blow molding section
according to the present mmvention and includes (a) an
explanatory view illustrating a state in which a high-pressure
mold clamping force 1s applied to blow molds, (b) an
explanatory view schematically 1llustrating a state in which
a preformed 1s located above the blow molds, and (¢) an
explanatory view schematically 1llustrating a state in which
the preform 1s disposed within a blow molding mold;

FIG. 11 1s an explanatory view illustrating a molding flow
including an 1njection molding process and a blow molding
process 1n a second embodiment of the present invention;

FI1G. 12 1s an explanatory view illustrating a molding flow
including an injection molding process and a blow molding
process also in the second embodiment of the present
imnvention;

FIG. 13 1s an explanatory view schematically illustrating
a blowing apparatus positioning stopper; and

FIG. 14 1s an explanatory view illustrating a perspective
exploded state of the blowing apparatus positioning stopper.

DETAILED DESCRIPTION

A description will now be given of an injection stretch
blow molding machine 1 for implementing the present
invention. The injection stretch blow molding machine 1
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includes an injection molding section 3, a blow molding
section 4, and an ejection section 3 as in the conventional
machine 1. The mjection molding section 3 1s configured to
injection mold a preform, the blow molding section 4 1is
configured to blow mold, from the preform, a hollow
molded article such as a PET bottle and a wide-mouth jar,

and the gjection section 5 1s configured to ¢ject the hollow
molded article to the outside of the machine 1.

The imjection stretch blow molding machine 1 includes a
rotary plate with three positions where three lip molds are
arranged to correspond to the imjection molding section 3,
the blow molding section 4, and the ejection section 5,
respectively. The rotary plate repeatedly rotates at a constant
rotation angle while descending and ascending, so that the
preform 1s transferred from the 1njection molding section 3
to the blow molding section 4 with the lip mold, so that the
hollow molded article 1s transierred from the blow molding
section 4 to the ejection section 3, and so that the lip mold
releases the hollow molded article 1n the ejection section 5.
Alto, the rotary plate moves the lip mold, which has released
the hollow molded article, to the injection molding section
3 by the rotation thereof.

The injection stretch blow molding machine 1 has the
same basic configuration as that in the conventional njec-
tion stretch blow molding machine 1 in that the njection
molding section 3, the blow molding section 4, and the
gjection section 5 are arranged at equal angular intervals,
and the lip molds move 1n accordance with the rotation of
the rotary plate while corresponding to the injection molding
section 3, the blow molding section 4, and the ejection
section 5 1n this order.

Furthermore, the injection stretch blow molding machine
1 also has the same basic configuration as that in the
conventional injection stretch blow molding machine 1 1n
that 1n the injection molding section 3, the lip mold 1s
combined with the upper mold and the lower mold to
configure an 1injection molding mold, and 1n the blow
molding section 4, the lip mold 1s combined with the pair of
blow molds to configure a blow molding mold.

The 1njection stretch blow molding machine 1 according
to the present invention performs, as in the same manner as
the conventional one illustrated mm FIG. 2, an injection
molding process 61A (62A, 63A, 64A, . . . ), in which a
preform 1s 1njection molded, and a blow molding process
61B (62B, 63B, 648, . . . ), 1n which a hollow molded article
1s blow molded by stretching and blowing the preform
obtained 1n the injection molding process 61 A (62A, 63A,
64A, . .. ). The imjection molding process 61A (62A, 63A,
64A, . .. ) and the blow molding process 61B (62B, 63B,
648, . . . ) are continuously performed, so that the molding
of hollow molded articles 1s made continuous with the
molding of preforms. In addition to these, an ejection
process 61C (62C, 63C, 64C, . . . ), in which the hollow
molded article 1s ejected from the ejection section 5 to the
outside of the molding machine, 1s also made continuous
therewith.

Accordingly, the injection stretch blow molding machine
1 performs a hollow molded article producing process 6 (61,
62, 63, 64, . . . ) for producing a hollow molded article by
sequentially performing the imjection molding process 61 A
(62A, 63A,64A, . .. ), the blow molding process 61B (62B,
638, 648, . . . ), and the ¢jection process 61C (62C, 63C,
64C, . . . ).

In order to continuously repeat the hollow molded article
producing process 6, the injection molding process 1s repeat-

edly performed as 61A, 62A, 63A, 64A, . . . , the blow
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molding process 1s repeatedly performed as 61B, 62B, 63B,
64B, . . ., and the gjection process 1s repeatedly performed
as 61C, 62C, 63C, 64C.

Furthermore, when the mjection molding process 62A 1s
focused on as one step of 1njection molding a preform 3P 1n
the 1njection molding section 3, the njection molding pro-
cess 62A and the blow molding process 61B of blow
molding a hollow molded article 4P 1n the blow molding

section 4 are simultaneously performed as in the conven-
tional technique and as shown in FIGS. 8 and 9. Although
not i1llustrated, the ejection process 1s also performed simul-
taneously.

In the injection stretch blow molding machine 1, as
described above, the injection molding section 3, the blow
molding section 4, and the ejection section 5 are disposed at
equal angular intervals, and the three lip molds move while
corresponding to positions different from one another. Thus,
the three hollow molded article producing processes 6 as
described with reference to FIG. 2 in the conventional
example are performed while being shifted one stage behind
the preceding process (by the amount corresponding to the
preform molding cycle), so that the hollow molded articles
are produced by each hollow molded article producing
process 6.

FIGS. 8 and 9 show a state in which each of the 1njection
molding process and the blow molding process 1s repeatedly
performed.

For example, assuming that the 1njection molding process
62A and the blow molding process 61B are currently per-
formed, the previous (preceding) process relative to the
injection molding process 62A 1s shown as being denoted by
61A, and the previous (preceding) process relative to the
blow molding process 61B 1s shown as being denoted by
60B.

In addition, the next (following) process relative to the
injection molding process 62A 1s denoted by 63A, and the
next (following) process relative to the blow molding pro-
cess 61B 1s denoted by 62B.

That 1s, when the hollow molded article producing pro-
cess 62, which 1s one process 1n the injection stretch blow
molding machine 1, 1s defined as a first hollow molded
article producing process, the injection molding process
62A, 1n which the preform 3P is injection molded 1n the
injection molding section 3 in the first hollow molded article
producing process (hollow molded article producing process
62), and the blow molding process 61B, in which the blow
molding section 4 receives the preform 3P injection molded
in the injection molding process 61A of a second hollow
molded article producing process (hollow molded article
producing process 61), which 1s the preceding process
relative to the first hollow molded article producing process
(hollow molded article producing process 62), and 1n which
the hollow molded article 4P 1s blow molded from the
preform 3P, are performed simultaneously.

FIGS. 8 and 9 show that the 1injection molding processes
61A, 62A, 63A, 64A are sequentially performed, and the
blow molding processes 60B, 61B, 62B, 63B are sequen-
tially performed.

As will be described repeatedly, in FIGS. 8 and 9, the
movement of the preform 3P (conveyance) and the move-
ment of the hollow molded article 4P (conveyance) are also
illustrated. How to transfer the molded preform 3P and
hollow molded article 4P 1s that the preform 3P molded in
the 1njection molding process 61A as the preceding process,
which has just been performed, 1s transferred to the blow
molding section 4 1n the current blow molding process 61B.
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The preformed 3P molded 1n the current injection molding,
process 62A 1s transierred to the blow molding section 4 1n

the blow molding process 62B as the following process in
the hollow molded article producing process 62.
Furthermore, the hollow molded article 4P blow molded
in the blow molding process 60B as the preceding process,
which has been performed, 1s transferred to the ejection
section 5 of the current ejection process (not illustrated).
The hollow molded article 4P to be blow molded 1n the
current blow molding process 61B 1s transierred to the
ejection section 5 of the ejection process (not illustrated) as
the following process 1n the hollow molded article produc-
ing process 61.
In the present invention, the configuration of the Steps n

the 1njection molding process 61A, 62A, 63A, 64A, ... and
the blow molding process 61B, 62B, 63B, 648, . . . 1n the
hollow molded article producmg Processes 61 62 63,
64, . . . are different from those 1n the conventional example.
FIGS. 8 and 9 show a molding tlow 1n the first embodiment.

Since the mjection molding processes 61A, 62A, 63A,
64A, . are sequentially performed, the configuration
thereof will be described below with reference to only the
injection molding process 62A which 1s currently per-
formed. Similarly, since the blow molding processes 61B,
628, 63B, 64B, . . . are also sequentially performed, the
configuration thereof will be described with reference to
only the blow molding process 61B which 1s currently
performed.

First Embodiment

Injection Molding Process 62A:

In the first embodiment 1illustrated 1n FIGS. 8 and 9,
firstly, the configuration of the injection molding pro-
cess 62A 1n the hollow molded article producing pro-
cess 62 as the first hollow molded article producing
process 1s diflerent from the configuration of the 1njec-
tion molding process 62A of the conventional example
described above (with reference to FIGS. 3 and 4).

The mjection molding process 62A 1n this first embodi-
ment (injection molding process currently performed)
includes an upper/lower mold opening step 62A1, an
upper/lower mold clamping step 62A2, an injection
mold high-pressure switching step 62A3, an 1njection
starting step 62AS5, an 1njecting step 62A6, and a
cooling step 62A7.

Upper/Lower Mold Opening Step 62A1:

In the upper/lower mold opening step 62A1 as a first step,
the mold clamping force applied to the injection mold-
ing mold, which has been closed in the final stage of the
injection molding process 61A, which has been per-
formed 1n the preceding process, 1s released, so that the
preform 3P (the preform molded in the preceding
injection molding process 61A) 1s released by the
acceding action of the rotary plate while opening the
upper mold and the lower mold.

Then, 1 the upper/lower mold opening step 62A1, the
upper mold and the lower mold are kept open 1n order
to 1ncorporate the lip mold that does not support any
preform.

The operation of the upper/lower mold opening step 62A1
itsell 1s the same as that of the conventional techmique.

Rotation R:

As the operation of the rotary plate, after the preform has
been released and the rotary plate has ascended and
reached a predetermined height position, the rotary
plate rotates at a constant rotation angle. In FIGS. 8 and
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9, as 1n the case of the conventional example, a portion
corresponding to this rotation i1s denoted by R, and the
range 1s indicated by an arrow.

The rotation R 1s to be performed during the upper/lower
mold opening step 62A1, and also performed after the
rotary plate has reached a certain height position of a
predetermined height.

In the injection stretch blow molding machine 1, the
operation at this time of rotation 1s, as specifically described
in the conventional example, a movement of transierring a
preform 3P molded 1n the injection molding process 61A of
the preceding process and the lip mold supporting the
preform 3P from the injection molding section 3 to a
position above a position where the blow molding mold 1s
assembled 1n the blow molding section 4, and stopping

them.

Similarly, the operation 1s also a movement of transferring
the lip mold and a hollow molded article 4P (the hollow
molded article molded in the blow molding process 60B of
the preceding process) from the blow molding section 4 to
the ejection section 5 and stopping them at a predetermined
height position 1n the ejection section 3.

Similarly, the operation 1s also a movement of transferring
the lip mold that has released the hollow molded article in
the ejection section 5 to the injection molding section 3, and
stopping i1t above the position where the mjection molding
mold 1s assembled.

Rotation Lock L:

Furthermore, the rotation lock L 1s performed as the
operation for the rotary plate continuously performed
from above, to temporarily lock the rotation of the
rotary plate by a rotary lock member during the upper/
lower mold opening step 62A1 atfter the rotary plate has
finished the rotation by the constant rotation angle.

In the drawing, a portion corresponding to this operation
1s denoted by L, and the range thereof 1s indicated by
an arrow.

The rotation lock L 1s performed subsequently to the
rotation R.

Thus, the upper/lower mold opening step 62A1 i the
drawing 1s shown to include a time for the rotary plate (not
shown) that includes a lip mold for supporting the preform
3P to rotate at a predetermined rotation angle)(120°) as 1n
the conventional example, and a time for locking the rotation
of the rotary plate.

Upper/Lower Mold Clamping Step 62A2:

Upon completion of the stage of the rotation lock L in the
upper/lower mold opening step 62A1 described above,
the upper/lower mold clamping step 62A2 i1s subse-
quently performed.

As described above, the upper/lower mold clamping step
62A2 1s a step of overlaying the lip mold on the lower
mold, and inserting the upper mold from above through
the lip mold to the lower mold to close the molds. The
mold clamping force at this step 1s a relatively low
pressure.

Injection Mold High-Pressure Switching Step 62A3:

The jection molding process 62A 1n the first embodi-
ment 1includes the 1njection mold high-pressure switch-
ing step 62A3 performed continuously with the upper/
lower mold clamping step 62A2 which has been
previously performed.

As 1n the conventional example illustrated in FIGS. 3 and
4, the mjection mold high-pressure switching step
62A3 1n the present embodiment 1s a step of increasing
the mold clamping force in the 1njection molding mold
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from the relatively low pressure, and also 1s performed
continuously with the upper/lower mold clamping step

62A2.

Incidentally, even after the injection mold high-pressure
switching step 62A3 has been completed, the high-
pressure mold clamping force 1s maintained until the
cooling step 62A7 1s completed as 1n the conventional
example.

Injection Starting Step 62A5:

In the injection molding process 62 A according to the first
embodiment, the injection mold high-pressure switch-
ing step 62A3 1s followed by the injection starting step
62AS5.

This 1njection starting step 62AS 1s a step of controlling
the 1njection start timing when 1njecting a molten resin.
The operation 1tself 1n this step 1s the same as that 1n the
conventional example.

Injecting Step 62A6:

The next step 1s the injecting step 62A6 performed
continuously with the injection starting step 62AS. The
injecting step 62A6 1s a step of filling the molten resin
and holding the 1njection pressure. The time of the step
varies depending on the size, shape, and other factors of
the preform to be mjection molded. The operation 1tself
in this step 1s the same as that in the conventional
example.

Cooling Step 62A7:

In the first embodiment, the injecting step 62A6 1s fol-
lowed by the cooling step 62A7. During the 1njection
molding process 62A, the cooling step 62A7 cools the
preform 3P, which has been formed of the injected
molten resin, in the 1mjection molding mold through
which a cooling medium 1s passed.

In the injection stretch blow molding machine 1 that
implements the present invention, the time for cooling the
preform 3P in the cooling step 62A7 1s not set to a time until
both the surface layer (skin layer) and the inner layer (core
layer) of the preform 3P are completely solidified.

More specifically, the cooling time 1s set to a time during
which a timing of releasing the preform can be accelerated

while securing a certain degree of hardness of the surface
layer of the preform 3P.

Differences from the Conventional Technique:

As discussed above, the conventional 1njection molding
process 62A (see FIG. 3) includes the nozzle advance-
ment starting step 62A4 performed continuously with
the mjection mold high-pressure switching step 62A3,
and the imjection starting step 62A5 performed con-
tinuously with the nozzle advancement starting step
62A4.

On the other hand, the above-described 1njection molding
process 62A of the first embodiment 1s different from
the conventional injection molding process 62A 1n that
the 1njection starting step 62AS 1s performed continu-
ously with the mjection mold high-pressure switching
step 62A3.

More specifically, 1n the first embodiment, the time that
has been set for the nozzle advancement starting step 62A4
in the injection molding process 62A of the conventional
example (for example, the previously set time was 0.30
seconds as 1n the conventional example) to 0.00 seconds as
described later. Thus, the time taken for the nozzle advance-
ment starting step 62A4 1s omitted so that the nozzle
(1njection apparatus) advancement start timing and the njec-
tion starting step 62A5 are performed at the same timing.
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Reason for omitting the nozzle advancement starting step
62A4:

The first embodiment does not simply omit the nozzle
advancement starting step 62A4.

As will be described later, the present invention can
advance the timing at which the final step of the blow
molding process 61B 1s completed. The timing of
completion of the final step of the injection molding
process 62A 1s advanced to coincide with the timing of
completion of the blow molding process 61B that has
been advanced.

In order to accelerate the completion of the final step of
the injection molding process 62A, the time for the
nozzle advancement starting step 62A4 1s omitted.

Therefore, the period X (section X) in the injection
molding process 62A, to be described later, 1s consid-
erably shortened, so that the molding cycle of the

preform 1s shortened.

Blow Molding Process 61B:

Next, the blow molding process 61B 1n the first embodi-
ment (the blow molding process 1n the hollow molded
article producing process 61 as the second hollow
molded article producing process performed in the
blow molding section 4, 1.¢., the blow molding process
currently performed) includes the blow mold closing
starting step 61B1, the blow mold quick operation step
61B2, the blow mold high-pressure switching step
61B3, the blowing step 61B4, the blow air exhausting
step 61B35, the blow mold pressure releasing step 6186,
and the blow mold opening step 61B7 steps as in the
conventional example described above.

Blow Mold Closing Starting Step 61B1:

As described in the conventional example, the final step
(blow mold opening step) of the blow molding process
60B of the preceding process has been completed, and
the pair of blow molds has been opened so that the
hollow molded article 4P can be released upward.

During the subsequent blow mold closing starting step
61B1 of the blow molding process 61B, the rotary plate
ascends and the hollow molded article 4P supported by
the lip mold 1s released and moves upward from the
blow mold.

Then, after the hollow molded article 4P molded in the
blow molding process 60B of the preceding process has
been released from the blow mold, the mold closing
operation 1s started so as to bring the pair of blow molds
closer to each other 1n the blow mold closing starting
step 61B1.

Needless to say, the operation of the blow mold closing
starting step 61B1 itsell 1s the same as that 1n the conven-
tional example, and the same 1s true 1n that the lip mold
moves the hollow molded article 4P that has been molded
and released in the preceding process to transfer it to the
gjection section 5.

In the conventional blow molding process 61B, the time
of the blow mold closing starting step 61B1 1s set to 0.00 sec,
so that the timing of closing the blow molds 1s controlled to
comncide with the timing of the blow mold quick operation
step 61B2, and the time related to the blow mold closing
starting step 61B1 1s not set independently.

Blow Mold Quick Operation Step 61B2:

Next, the blow molding process 61B of the first embodi-
ment 1ncludes the blow mold quick operation step 6182
subsequent to the blow mold closing starting step
61B1. In this step, the closing operation of the mold 1s
performed under a state of applying a low-pressure

5

10

15

20

25

30

35

40

45

50

55

60

65

18

mold clamping force to the blow molds (see FIG. 5 of
the conventional example).

During this step, the upper/lower mold opening step 62A1
1s also performed 1n the injection molding process 62A.
In this case, since the preform 3P and the hollow

[

molded article 4P which move with the rotation of the

rotary plate do not interfere with the movement of the
closing blow molds, the blow mold quick operation
step 61B2 may be performed during the rotation of the
rotary plate (at the time of rotation R).

Blow Mold High-Pressure Switching Step 61B3:

Following the blow mold quick operation step 61B2, the
blow mold high-pressure switching step 61B3 1s pro-
vided continuously. That 1s, the start timing of the blow
mold high-pressure switching step 61B3 1s set prior to
that in the conventional technique.

This point 1s greatly different from the configuration of the
blow molding process 61B of the conventional tech-
nique illustrated in FIGS. 3 and 4.

The conventional blow mold high-pressure switching step
61B3 illustrated in FIGS. 3 and 4 1s provided to be per-
formed subsequently from the completion of the 1njection
mold high-pressure switching step 62A3, which 1s per-
tformed for the mnjection molding mold 1n which the lip mold
1s 1ntroduced.

On the contrary, the blow mold high-pressure switching,
step 61B3 of the present embodiment 1s provided to be
performed before the 1njection mold high-pressure switch-
ing step 62A3 so as not to overlap with the injection mold
high-pressure switching step 62A3.

Furthermore, as illustrated in FIGS. 8 and 9, the blow
mold high-pressure switching step 61B3 is set to a timing
prior to the rotation lock L in the imjection molding process
62A as well as prior to the timing at which the preform 3P
1s disposed 1nside the blow mold so as to be continuous with
the blow mold quick operation step 61B2 described above.

The blow mold high-pressure switching step 61B3 1n the
blow molding process 61B 1s also a step of increasing the
mold clamping force applied to the pair of blow molds.

Maintaining of High-Pressure Mold Clamping Force—
Check Valve:

The mold clamping force that has been increased to a
predetermined high pressure through the blow mold
high-pressure switching step 61B3 1s maintained until
the blow mold pressure releasing step 61B6 1s started.

Then, 1n order to maintain the high-pressure clamping of
the blow mold from the end of the blow mold high-pressure
switching step 61B3 to the start of the blow mold pressure
releasing step 61B6, the present embodiment further
includes a check valve added to a mold closing hydraulic
circuit 1n the injection stretch blow molding machine 1. With
the check valve, the high pressure 1n the mold clamping
hydraulic circuit 1s maintained until the blow mold pressure
releasing step 61B6 i1s started after the blow mold high-
pressure switching B3 has been completed.

As shown 1n FIGS. 3 and 4, in the conventional example,
at the timing at which the injection mold high-pressure
switching step 62A3 of the injection molding process 62A 1s
completed, the blow mold high-pressure switching step
61B3 1s started, so that the operation of varying the mold
clamping force for the injection mold does not afiect the
pressure circuit that holds the mold clamping force for the
blow mold at a high pressure.

On the other hand, 1n this first embodiment, after the blow
mold high-pressure switching step 61B3 has been com-
pleted, the imection mold high-pressure switching step
62A3 1s performed 1n the imjection molding process 62A.
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Thus, the operation of increasing a pressure on a pressure
device side to achieve the high-pressure mold clamping
force for the mjection mold may affect the hydraulic circuit
for use 1n clamping the blow molds with a high-pressure
mold clamping force.

Therefore, a check valve 1s added to the mold closing
hydraulic circuit to maintain the pressure of the mold
clamping hydraulic circuit at a high pressure for a certain
period of time from the end of the blow mold high-pressure
switching step 61B3 to the start of the blow mold pressure
releasing step 61B6.

FIG. 10 shows the blow molding section 4 according to
the present mnvention. FIG. 10(a) illustrates the blow mold
high-pressure switching step 61B3, schematically represent-
ing a situation where a high-pressure mold clamping force
13 1s applied to the pair of closed blow molds 7.

Since the pair of blow molds 7 at this point of time 1s 1n
a state ol being mold-closed, an opening for receiving a
preform 1s formed on the upper surface side of the blow
molds 7 as described 1n the conventional example. Also, a
portion where the lip mold 8 1s placed 1s also formed.

FI1G. 10(b) shows a situation where the preform 3P and the
lip mold 8 that supports the preform 3P are positioned above
the blow molding section 4 where a predetermined high-
pressure mold clamping force 13 1s applied to the blow
molds 7.

Furthermore, FIG. 10(c) shows a situation where the lip
mold 8 by the descending action of the rotary plate 1s
overlaid on the blow molds 7 1n the high-pressure clamping
state to form the blow molding mold 9, and the preform 3P
1s disposed there inside.

FIGS. 10(d) and (c¢) show the operation at the time
indicated by the arrow D in the blow molding process 61B,
62B, 63B of FIGS. 8 and 9.

Blowing apparatus positioning stopper:

In the blow molding section 4 that implements the present
invention as described above, the blow mold high-
pressure switching step 61B3 1s performed prior to the
placement of the preform 3P inside the pair of blow
molds 7, and the preform 1s lowered by passing the

preform 3P through the opening of the upper surface of

the pair of blow molds 7, which has been in the
mold-clamping state with a high-pressure mold clamp-

ing force.
Then, the machine 1s configured so that the lowering
preform 3P and the blow molds 7 do not interfere with each
other, and so that the lip mold 8 overlaps at an appropriate

position 1n the pair of blow molds 7 1n the mold clamping
state.
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Theretfore, the blowing apparatus 16 including the pair of 50

blow molds 7, a bottom mold 14, a clamping mechanism 15,
and the like must be precisely mounted in place on the base
plate 17 of the mjection stretch blow molding machine 1.

In view of the circumstance, the blow molding section 4
includes a blowing apparatus positioning stopper 18 as
shown 1n FIG. 10. The blowing apparatus positioning stop-
per 18 can accurately position the blowing apparatus 16
relative to the base plate 17.

FIGS. 13 and 14 illustrates the blowing apparatus posi-
tioming stopper 18. The blowing apparatus positioning stop-
per 18 includes a fixed body 20 that has an inclined surface
19, which 1s inclined with respect to the vertical direction, at
the end portion thereof as illustrated in the drawings, a
pressing body 21 that 1s to be overlaid on the fixed body 20
while being capable of moving 1n the vertical direction, and
1s configured to be pushed 1n the lateral direction (a direction
along a mounting surface 17S on which the blowing appa-
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ratus 16 and the like are mounted) while being guided along
the inclined surface 19 to be lowered, an adjustment screw
22 that 1s screwed to the base plate 17 through the fixed body
20 and the pressing body 21, and a spring 23 that is
positioned between the pressing body 21 and a head of the
adjustment screw 22 and 1s configured to press the pressing
body 21 by a pushing force that 1s derived from the descend-
ing action of the adjustment screw 22.

The blowing apparatus positioning stopper 18 1s disposed
at a position near the bottom of the blowing apparatus 16
disposed on the base plate 17. The adjustment screw 22 1s
configured to apply a pressure from above to the pressing
body 21 when the adjustment screw 22 1s operated to screw
the base plate 17. Furthermore, the receiving surface 24 of
the pressing body 21 1s guided to the inclined surface 19 of
the fixed body 20 by the applied pressure. Furthermore, the
pressing body 21 has a long hole 26 which 1s inclined at the
same 1nclination angle as the inclined surface 19, and the
fixed body 20 has a boss 25 which projects on the side
surface of the fixed body 20 and 1s fitted to the long hole 26
so as to be movable therealong. Thus, the pressing body 21
1s guided by the boss 25 along the long hole 26 to move
laterally, and as a result, the pressing body 21 comes into
contact with the bottom portion of the blowing apparatus 16
to press the blowing apparatus 16 in a direction along the
mounting surface 178S.

In the injection stretch blow molding machine 1 that
implements the present invention, the positioning of the
blowing apparatus 16 i1s performed with high accuracy by
adjusting the position with the blowing apparatus position-
ing stopper 18 so that the lip mold arrangement portion
formed when the blow molds 7 are closed coincides with the
lowering position of the lip mold 8. Consequently, the
preform 3P conveyed from the 1njection molding section 3
to the opening of the closed blow molds 7 can be iserted
without interfering with the blow molds 7. Thus, compared
to the conventional 1injection stretch blow molding machine,
even 1f the timing of the blow mold high-pressure switching
step 61B3 1s set 1n earlier point, the preform 3P conveyed
from the 1njection molding section 3 can be properly accom-
modated 1n the blow molds 7.

Blowing Step 61B4:

The blowing step 61B4 of the present embodiment 1s a
step of performing blow molding by stretching and air
blowing (see FIG. 7(a)).

Although the operation in the blowing step 61B4 1tself 1s
the same as the operation of the blowing step 61B4 of the
conventional example, the timing for starting this step 1s
different from the conventional example. In the present
embodiment, the start timing of the blowing step 61B4 1s set
to a timing coinciding with the timing at which the injection
mold high-pressure switching step 62A3 of the injection
molding process 62A 1s completed.

Therefore, the timing for starting the blowing step 6184
in the blow molding process 61B 1s an early stage compared
to the conventional blow molding process 61B.

Blow Air Exhausting Step 61B5:

When the blowing step 61B4 1s completed, the blow air
exhausting step 61B5 follows. In the blow air exhaust-
ing step 61B35, the blow air supplied into the 1nside of
the blow molding mold 1s released. This step 1s the
same as the blow air exhausting step 61B5 in the
conventional example (FIG. 7(b)).

Blow mold pressure releasing step 61B6:

The blow mold pressure releasing step 61B6 performed
next 1s a step of releasing the mold clamping force
applied to the pair of closed blow molds. This step 1s
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the same as the blow mold pressure releasing step 6186
in the conventional example.

Blow Mold Opening Step 61B7:

The blow mold opening step 61B7 performed next 1s a
step ol opening the pair of closed blow molds. This step
1s the same as the blow mold opening step 61B7 in the
conventional example.

As described above, the blowing step 61B4 1s started
carlier than the blow molding process 61B of the conven-
tional example. In the first embodiment, as shown i FIGS.
8 and 9, the blowing step 61B4, the blow air exhausting step
61B3, the blow mold pressure releasing step 61B6, and the
blow mold opening step 61B7 are continuous 1n series.

The time periods for the blowing step 61B4, blow air
exhausting step 61B5, blow mold pressure releasing step
61B6, blow mold opening step 61B7 during the blow
molding process 61B are also the same as those in the
conventional example. Therefore, 1n the first embodiment,
the timing at which the blow mold opening step 61B7 of the
blow molding step B 1s completed 1s also advanced.

The timing at which the final step of the injection molding,
process 62A 1s completed 1s the same as the timing at which
the final step of the accelerated blow molding process 61B
1s completed. Specifically, the time required for the opera-
tion of the nozzle advancement starting step 62A4 1n the
injection molding process 62A as described above 1s set to
0.00 seconds 1n order to make the timing at which the final
step of the imjection molding process 62A 1s completed
comncide with that at which the final step of the blow
molding process 61B 1s completed.

That 1s, the timing of the nozzle advancement start step 1s
controlled to coincide with the timing of the injection
starting step 62A3 to omit the nozzle advancement starting
step 62A4.

In the first embodiment, the blow mold high-pressure
switching step 61B3 i1s performed continuously with the
blow mold quick operation step 61B2 to advance the timing,
of the blow mold high-pressure switching step 61B3,
thereby shortening the blow molding step B.

Thus, the nozzle advancement starting step 62A4 during
the 1jection molding process 62A 1s omitted to shorten the
injection molding process 62A, resulting in shorteming the
molding cycle of the preform, and improving the production
ciliciency of the hollow molded article.

Second Embodiment

Next, a second embodiment will be described. The second
embodiment 1s the same as the first embodiment 1n that the
blow mold high-pressure switching step 61B3 is started
while being continuous with the completion of the blow
mold quick operation step 61B2 during the blow molding
process 61B.

Then, the second embodiment 1s different from the first
embodiment 1n that the injection molding process 62A, as
described below, 1s configured to set an independent opera-
tion time 1n the nozzle advancement starting step 62A4, and
in that the blow molding process 61B 1s changed so that the
time to be set 1n the blowing step 61B4 1s changed.

FIGS. 11 and 12 show the injection molding process 62A
and the blow molding process 61B according to the second
embodiment 1n the form of molding tlows.

Injection Molding Process 62A:

In this second embodiment, the 1njection molding process
62A includes the upper/lower mold opening step 62A1,
the upper/lower mold clamping step 62A2, the 1njec-
tion mold high-pressure switching step 62A3, the
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nozzle advancement starting step 62A4, the injection
starting step 62AS, the injecting step 62A6, and the
cooling step 62A7 which are configured continuously
1n series.

The upper/lower mold opening step 62A1, the upper/
lower mold clamping step 62A2, the injection mold high-
pressure switching step 62A3, the injection starting step
62AS5, the injecting step 62A6, and the cooling step 62A7 are
the same as those 1n the first embodiment.

In addition, 1n the second embodiment, an independent
operation time 1s set to, for example, 0.30 seconds for the
nozzle advancement starting step 62A4, and the start timing
of the nozzle advancement 1s controlled.

The configuration of the injection molding process 62A 1n
the second embodiment 1s the same as the configuration of
the injection molding process 62A 1n the conventional
example.

Blow Molding Process 61B:

In the second embodiment, the blow molding process 61B
includes the blow mold closing starting step 61B1, the
blow mold quick operation step 61B2, the blow mold
high-pressure switching step 61B3, the blowing step
61B4, the blow air exhausting step 61B5, the blow
mold pressure releasing step 61B6, and the blow mold
opening step 61B7, and thus the second embodiment is
the same the first embodiment in that the second
embodiment 1ncludes these steps 61B1 to 61B7.

Furthermore, as described above, the second embodiment
1s the same as the first embodiment in that the blow mold
high-pressure switching step 61B3 1s started continuously
with the completion of the step of the blow mold quick
operation step 61B2.

As shown in FIGS. 8, 9, 11, and 12, both the first
embodiment and the second embodiment are configured to
start the blowing step 61B4 at a timing continuous with the
completion of the 1mjection mold high-pressure switching
step 62A3.

However, as described above, 1n the second embodiment,
the time set for the blowing step 61B4 1s different {from that
in the first embodiment.

In the second embodiment, the time required for the
blowing step 61B4 as shown 1n FIGS. 11 and 12 1s set to the
time obtained by combining the time corresponding to the
blowing step 61B4 1n the first embodiment and the time
corresponding to the nozzle advancement starting step 62A4
in the mjection molding process 62A. That 1s, the time set
for the blowing step 61B4 of the second embodiment is
extended as compared to the time set for the blowing step
61B4 1n the blow molding process 61B of the first embodi-
ment.

Then, 1n this second embodiment, the completion timing,
of the blow mold opening step 61B7, which 1s the final step
of the blow molding process 61B, 1s designed to coincide
with the completion timing of the cooling step 62A7, which
1s the final step of the injection molding step 62A.

In this manner, in the second embodiment, the blowing
step 61B4 1s extended, that 1s, the time for blow molding the
hollow molded article by performing the stretching and
blow-air blowing to the preform disposed in the pair of blow
molds, which has been cooled, 1s i1ncreased. Thus, the
shape-imparting properties for molded articles 1s improved,
and the cooling efliciency 1s improved.

In both the first and second embodiments, the blow mold
high-pressure switching step 61B3 1s performed continu-
ously with the completion of the blow mold quick operation
step 61B2 during the operation of the rotation R of the
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injection molding process 62A, and, the present invention 1s
not limited to the above-described embodiments.

For example, the time set for the blow mold closing
starting step 61B1 and the blow mold quick operation step
61B2 may be shortened, and the blow mold high-pressure
switching step 61B3 may be set within a time zone corre-
sponding to a time for the injection molding process 62A
where the upper/lower mold opening step 62A1 1s per-
formed.

In the present ivention, the blow mold high-pressure
switching step 61B3 can also be set within a time zone on
the blow molding process corresponding to a portion from
the start of the above-described upper/lower mold opening
step 62A1 of the injection molding process 62A to the
completion of the 1njection mold high-pressure switching
step 62A3.

Since the hollow molded article producing process 6 (61,
62, 63, 64, . . . ) 1s repeatedly performed 1n the injection
stretch blow molding machine 1, for ease of explanation, the
blow molding process 61B of the hollow molded article
producing process 61 has been described, and the injection
molding process 62 A of the hollow molded article producing,
process 62 has been described. Of course, the first and
second embodiments described above are not limited to the
blow molding process 61B and also to the injection molding
process 602A.

REFERENCE SIGNS LIST

1 injection stretch blow molding machine
2 1njection apparatus

3 1njection molding section

4 blow molding section

5 gjection section

6 61, 62, 63, 64 hollow molded article producing process

7 Jlow mold

8 lip mold

9 blow molding mold

13 high-pressure mold clamping force

14 bottom mold

16 blowing apparatus

17 base plate

18 blowing apparatus positioning stopper

60A, 61A,62A, 63A, 64A, 65A 1njection molding process

61A1, 62A1, 63A1, 64A1, 65A1 upper/lower mold open-
ing step

61A2, 62A2, 63A2, 64A2 upper/lower mold clamping
step

61A3, 62A3, 63A3, 64A3 1njection mold high-pressure
switching step

61A4, 62A4, 63A4, 64A4 nozzle advancement starting
step

61A5, 62A5, 63A5, 64A5 1njection starting step

60A6, 61A6, 62A6, 63A6, 64A6 1njecting step

60A7, 61A7, 62A7, 63A7, 64A7 cooling step

R rotation

L rotation lock

598, 60B, 61B, 62B, 63B, 64B blow molding process

6081, 61B1, 62B1, 63B1, 64B1 blow mold closing start-
ing step

6082, 61B2, 62B2, 63B2, 64B2 blow mold quick opera-
tion step

6083, 61B3, 62B3, 63B3, 6483 blow mold high-pressure
switching step

60B4, 61B4, 62B4, 63B4, 64B4 blowing step

59BS, 60B5, 61BS5, 62BS5, 63B5, 64B5 blow air exhaust-

ing step
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59B6, 60B6, 61B6, 62B6, 63B6, 6486 blow mold pres-
sure releasing step

59B7, 60B7, 61B7, 62B7, 63B7, 64B7 blow mold open-
ing step

3P preform

4P hollow molded article

What 1s claimed 1s:

1. A method for producing a hollow molded article using
an 1njection stretch blow molding machine in which an
injection molding section having an ijection molding mold,
which includes a combination of an upper mold, a lower
mold, and a lip mold, and a blow molding section having a
blow molding mold, which includes a combination of a blow
mold and the lip mold, are disposed on a base plate, and 1n
which a plurality of hollow molded article producing pro-
cesses are performed simultaneously, the hollow molded
article producing process including:

an 1njection molding process of injection molding a
preform 1n an injection molding section;

a blow molding process of blow molding a hollow molded
article from the preform in a blow molding section
wherein the blow molding section includes:

a blowing apparatus including a mold clamping mecha-
nism configured to open and close the blow molding,
mold; and

a blowing apparatus positioning stopper configured to
press the blowing apparatus laterally in a direction
along a mounting surface of the base plate on which
the blowing apparatus 1s mounted, the blowing appa-
ratus 1s positioned by the blowing apparatus posi-
tioming stopper so that a lip mold arrangement posi-
tion 1n the blow molding mold where a high-pressure
mold clamping force 1s applied in the direction along
the mounting surface of the base plate on which the
blowing apparatus 1s mounted corresponds to a lip
mold lowering position 1n the blow molding section;

when the injection molding process 1 a first hollow
molded article producing process among the plurality
of hollow molded article producing processes 1s per-
formed 1n the injection molding section, the blow
molding process i a second hollow molded article
producing process prior to the first hollow molded
article producing process 1s performed in the blow
molding section; and

the high-pressure mold clamping force 1n the direction
along the mounting surface of the base plate on which
the blowing apparatus 1s mounted 1s applied to the blow
molding mold of the blowing apparatus which has been
positioned so as to correspond to the lip mold lowering
position to perform a blow mold high-pressure switch-
ing step during the blow molding process 1n the second

hollow molded article producing process within a time

from start of an 1njection mold opening step during the
injection molding process to completion of the injec-
tion mold high-pressure switching step.

2. The method of claim 1, wherein the blow mold high-
pressure switching step during the blow molding process in
the second hollow molded article producing process
includes increasing a mold clamping force for the blow mold
that has been closed.

3. An mjection stretch blow molding machine comprising,
on a base plate:

an mjection molding section having an 1njection molding,
mold, which includes a combination of an upper mold,
a lower mold, and a lip mold; and
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a blow molding section having a blow molding mold,
which includes a combination of a blow mold and a lip
mold, wherein the blow molding section includes:

a blowing apparatus including a mold clamping mecha-
nism configured to open and close the blow molding
mold; and

a blowing apparatus positioning stopper configured to
press the blowing apparatus laterally 1n a direction
along a mounting surface of the base plate on which
the blowing apparatus 1s mounted; and

the blowing apparatus is positioned by the blowing appa-
ratus positioning stopper so that a lip mold arrangement
position 1n the blow molding, to which a high-pressure
mold clamping force 1s applied 1n the direction along
the mounting surface on which the blowing apparatus
1s mounted, corresponds to a lip mold lowering position
in the blow molding section.

4. The method of claim 1, wherein the blowing apparatus

positioning stopper includes:

a fixed body having an inclined surface, which 1s inclined
with respect to a vertical direction, at an end portion
thereof on a side closer to the blowing apparatus; and
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a pressing body which 1s to be overlaid on the fixed body

while being capable of moving 1n the vertical direction,
and which 1s configured to be pushed 1n the direction
along the mounting surface on which the blowing
apparatus 1s mounted, while being guided along the
inclined surface to be lowered, and the pressing body
presses the blowing apparatus.

5. The 1njection stretch blow molding machine of claim 3,
wherein:

the blowing apparatus positioning stopper includes a fixed

body having an inclined surface, which 1s inclined with
respect to a vertical direction, at an end portion thereof
on a side closer to the blowing apparatus; and

a pressing body which 1s to be overlaid on the fixed body

while being capable of moving 1n the vertical direction,
and which 1s configured to be pushed 1n the direction
along the mounting surface on which the blowing
apparatus 1s mounted, while being guided along the
inclined surface to be lowered and the pressing body
presses the blowing apparatus.

¥ ¥ H ¥ H



	Front Page
	Drawings
	Specification
	Claims

